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(57)Abstract: 

PROBLEM TO BE SOLVED: To manufacture a highly reliable 
electroluminescent element which has a wide surface area and whose electric 
power consumption is low by forming a poly phenylene vinylene PPV film 
with the thickness within a specified um range on the surface of a first charge 
injection contact layer. 

SOLUTION: Using a borosilicate glass 1 as a glass substrate, a first electric 
charge injection contact layer 2 is formed on the upper face of the substrate. 
This electric charge injection contact layer 2 is formed by thermal evaporation 
of aluminum through a shadow mask and the resultant substrate is exposed to 
air to form a thin film surface oxidized layer 3 and the electric charge injection 
contact layer is thus obtained. Next, a polymer solution is applied to the whole 
surface area of a joining substrate and while keeping the upper face in a 
horizontal state, the substrate is rotated at a specified rotation speed on an axis 
and the resultant substrate coated with a polymer precursor layer is thermally 
treated in a vacuum oven to convert the precursor into poly phenylene vinylene 
PPV. The obtained PPV film 4 has 100-300nm thickness. After that, a second 
electric charge injection contact layer 5 is formed on the PPV film 4 by 
evaporation of gold or aluminum and an electric charge injection contact layer 
with 20-30nm thickness is thus obtained. 
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[if** 3] tt**l4fctt2e*©«JW*Jimc* 
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smjWS***©*****. 

iis**i e] if**i 5 E*©«a*ifet*s^-c. * 
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e>5Min*-C©tti80«Sl-*J¥So<)0"e*4wi:S:» 
[Ht#JS2 0] 5 9<0^-f*v*>fcB«© 
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[0 0 2 3] ffim<D^U? hn/P5^-fe^^^^-f 5fc 
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[0 0 2 6] jHy-r-K^$?5(-»*L^»{aiiWT» 

(i) /Ky^-tt^, ss, itsiaii^^^ttsrttc 

(ii) xKy-7-^tt^/iTifi@i:^ra<o^tt. SJE 
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fi&££#LTt>«fci\ 
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[00 44] y ^-Mtt^fSinxtfcii^BiiDi 

ttfft *rtteJ:oXKJirt-*ri:*-Ct*. &#©!!& 

sg## y * ®sv ^riftfiisj«(- i ot*«!t( y ▼ 
[0045] sfri2o«-aop p vrjimmih:, *sj 

[0046] */Hfr=*AM|IMB# 
(II) ± 9 fc#*W«C*^58*J*#ilSv y ^-iF 
BttSrtfv^©*^*^!***)*. T;v=,**>m (« 
1**40 £>5v>tt, try 3 ft**tt 

[ 0 0 4 7 ] ftgcWtCIS, *y (7^=U>-fc*=l/V) 

©JKtt, 12 l (c^-ti; 5 fcK&HStfca'Svfc^ifcfc i 
0, SffteftBLhKitt^SftS. ^^*=9AttHl4flc 
(II) tt, 1vz9/-fi/NiU ^t<lip<*/ 

-/vf-estrig^y-v- (in) ic-£$;$fts„ *©£ 
pftTv^y-v- (iii)cDjgfKi*, *m^*ho.«© 
fc»fc*»#a*-efflv^'e>ft-cv^-«ttft^trv-=i 

»bftfcWB*>K'J^- (iii)Wi, 9M 

(I) ic^{t$ft5„ 

[0 0 4 8] (II) OflS*tMt, *©«W# (II 



I)~*©23\ *U-CPPV'-©«HEKI:©fci!>tei5.»ft» 
XSt 0Jxtf, D. D. C. B r a d 1 e 
ylCiSJ. Phys.D (Applied Phys 
ics) . 20, 1389 (1987) $5XTfJ. D. 
Stenger Smith, R. W. LenztG. 
Wegnerl;i5Polymei, 30, 1048 
(1 9 8 9) KfH^ftTV^,, 

[0 0 4 9] #y {y Kft, lOn 

mi»t) 1 0 (imrofJfibW: i: £ JEtti Lfc„ rft 
P>©PPVffi|li, r<*3"f«f v*-/ULA^bft4 
V\> PPVKli, (S2. 5 eV (500nm) ©^^flc 
PPVilt *<, £ia 

i « t mfc^r 3 o o t&iSii-r 

[0 0 5 0] «lB«:#y^-©ii*aSSraWL-C, Kit 
e>fc»J©«t»iHIW3S*air 3^ ift< V-SlSC 

Di/of^iy (tetratryebrothi 
ophene) t LTJl^Lfc fc ©&#tc:£tj>o Cftfc 
©«trSEff«#lc«T©IUSffl«^^-f-5g^«jS^tc«ffl 

■ra©ic#iS4PPvR«r^i:5.. 
[0051] *ft«*i-©flia«*«si?y^-©R«rig<fi 
tsm *y c^sno -efcs. 

[0 0 5 2] rW^Wtt, 5, 6-^tKB*^B 
-v**- l, 3-i?aii/©£fts*ttic#j«aftSlMMc 
*W»»KfcUT«3!rt-5ri!J*-C*6. r.ftb©»i» 

^©sjfy (7x=l/y) ©Siftt, Ballardet 
a 1, J. Chem. Comm. 9 5 4 (1 9 8 3) 
tt±9R»WE*<5ft-0*6. 
[0 0 5 3] # y ^-flWflWtttt. WtttStiLbKlft 
v«iLt7fy3-hSti> ^L-c^©^ii0tJl 4 o 
■0*^2 4 OtOiSll-Cfi^SISftT^^y (7j = 

u-v) #y^- t r(Eifc£fts„ 

[0 0 5 4] lfsA«L<H[S?3tl'*»»trfflV^8*« 

■cts. 

[0 0 5 5] iJB4*S:3j<y^-RSr»jsfrr5fcj{>fc4e 
y ^-fet© l o*fctt*fttt±o*»«»**«Tr** 

*s^*wtit i^m^Aft a i t fc «fc o -c ^ft g fr^^* 
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■c*6*«*y-v— -e**. Witt. tt#©«k:H:»T 

(a) Jtfy (4, 4' -v'7 3i=U->'v?73i=/>tr=U 
V) [PDPV] tt, ^©^l/yj)g»7i=* 

(b) jKU (1, 4-7i=l/y-l-7i=/Hf=l«' 
fc#y (1, 4-7 1 -i/^7x=*e=i/y) 

VMJ^rof=i/yroR$i:7x=;Hifgi$hTv^ 

(c) ®&<DG®mm*-?®m)iBx.*im-eh<Q . 

SLhfcftv^) MBL-cr*. siitoifc«rtB-e;fca#y 
(3-7/^;^t7iy) #y^- (r/u^tt, y 

nfcVK ^fvK 'O'^vK ^=*->/K ^:/fvK ^ 
o) . 

(d) #y {3-t>v*)\>\!u-m TKy-^-tt^y 

(e) ^A'J:!)t,***TA'*/H|r*i-4#y (2, 
5-^7;l'3Jfi'-p-7i = k7lf=l/y) Ttfy-7— 

(f) jKy (7i=;V7tfl/V) tt^a*©**** 
[0 0 5 6] jKy-r-©i5«4ailXttSr#, 
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*«FfiK+ *fc»K*«jj?y ttewjKy -v-t ©>if 

[0 0 5 7] *«#y-r-oBIS:»*r5«)K, *©J: 
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[0 0 5 8] *ig#ft#3&3t/Itt, HfcofcA^K** 
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LTJI&aESivc^S©-?, Witt. 
ASri>ib»#3Sftlii^©#3£©«rt~©aA«ffi©ifi 

s^-Stt, #y-r-ji©aEBWfWfcA 
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o-=»— r-Y >^fc.koT#fta«y -7-icMie^©^-c 

S*i,S©-0. *©«©»«ri©fttf*#$ii 
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©®Sr^5fc«)©->-^ K7-7^^^LT7^5 = i7A 

ti2mm, P5B2mmJoj;0 ! fJl5mmO-l©f 

ASEttHfrJMtLfc. 
[0061] 10~25gCO^^ / 1 g ©# 

y p p v commit * j -*s»fciWB©e 

*»BBK*y L.. *£*©±ffi«r;ics| E fc 

ftj$l,t50.00 r. p. m. *-e©J£g-Cite©[Hl <9 (C 

i:#y^-iweffJiSrKffid— aootofi* 
■e 1 2 ^w*psR Lfc„ ^©^aicior, ntrgg##y 

■v-ttPPVC^&^ftfc ft£>;ftfcPPVK4ttl 0 
0A>f)3 0 0nm©ff§tfcofc 0 !&1?*{6I8©&©J£ 
S«rK©=«>'^*:'*K:.fco-CKJfcU TRStt2 0n 
meSffcS, LfrlftPb. #£LV>J?£©SKBtt2 
0 nmi>f) 1 /1 m©$Sffl-Cfc5. 
[0 0 6 2] Jff2©«ffSASH)W5*. PPV 

v£Jgj£U i2mm, Wf&2mnu g$15 
mm©Weafc.S:-ig©l»«v vJvK-fcJS 1 ©*ffiSiA« 
«MICiiftC|5](EL-CJg)«Lfc. S2©«ffi£Uftttl 
©H£tt> 2 0i>f,3 0nmOiItfcot„ ^©£5 

[0 0 6 3] «ffi&A85tfiB© 5 V>ft <tt>io|J > 
^©TBKSiltKmiHRJt^^foJSafiS-erafcftK: 

mm. 5BL<tt*aw"e*>6ri:#H*u\ *jhim 

■Ctt, fL<li7;v? = i>AOli!3 0 

mm^T©^.$-e*)5^«$it5. PPViOfJ^ 
fi2 0 0nm©ifCSIU WWtWaitHIV^^ 
hn/k5^-fr>-^©%m(-»1-5Ltv>mJEEIi, ^J4 0 
jK^h-C&5„ r.©SEtt, 2 x 1 0 6 Vcm^OU 
VMBJUSrlWS. 2 mA/ cm 2 ©*a6fc*fc*5V* 
■C, ¥»«©«**» LTttSix***!*, ii#©JHW 
*frC, ^Bg-ca&nfCo **©HWj»4, lOOKHz 

*t?©»«*cw:BtA/ir«#L«a>ofc 0 

tt, «JW3BIH t «)lS**B###lJ:*< , 10^^ 
**tt* »W4«*ti-« =. k ft < 2g««l»-e»f^*il, 



[0 0 6 4] m+frbtoJiZtiitfti. 

i»J£££i§. (2 0t) iU ft^ilggSr^-fS 

*ott*SrB4lc*f. WIHR**-?©^^^ hMi. 

0. 15eVfcWj:ot6 9 0 nm«>f,500nm 
(1. 8eVK2. 4eV) (DX^f h /^mX-ftX 

[0 0 6 5] @#?83t^^ilt-<-C<£v^{±*B9»^ 

1*, ^■i*JW**»^-»£©Mfc4haE4* 

[0 0 6 6] S#»3t®iH:^rii5V>tt5F|8jRS:*-r5 
C0-CiE?LaASi LTfflV>5©tcSUtte©Wi|sHi, 1" 

("Bra*** h/HB-cawr* 
s. *fc. fS^k^W^il^S^fcsKy fn-/K #y 
MJI t y -?~m t ©Hfcfl-ft 

[0 0 6 7] HHEWRtt, ^TOi5»-#4+5rt*s 

*«rK^fc£T©£JKW:, **K:«fc0tt*3**£fc# 
TtS. >f v$>?A/»©S&fl;i|&&£tr£T©-©-&li, 

DcsfctiRF^^jy r &*3 «t ®* 

[0 0 6 8] EiTtt, rn?> <dw& *&<>itmmo<rim 
•e*>5. 

[0 0 6 9] 1 0 " 8 ra b a r <£>-<-*IE73©&fi 

X 1 0- 4 mb a r<0»*£E*O#«ET«)ft««J«C0. 1 
nm/ffr©tf*a«-0©-f Vi^A*-^ M»&©-f 
^-tr-A-X^y* y y^iciot, fifties x l 

o- 4 q c mo«tM«twr5aw«iMw >WJ*<om 

tm&ZtllZ. ft*WtC, lOOnmfflfSiaot* 

ttBasfc*)iii5i5oo©jfct/-h«a^A.e.ii6. * 



©J: 5 fcRtt»T«*"** h/u»C*5V*-c 9 0% J: 9 »t 

[0 0 7 0] m6©Htt. x*M3«fctftt*#tfrag£a» 

[0 0 7 UW;, PPVHSr±B*lt«Hi:BilUfc 

IC, T^5 = ^A©±gB^»®&ft^WlCtt5 0nm© 
»*C*#tJ:oTtt*S*5. i©*3e#ft*^i-* 
<!:, »ft:-<v^^AS5«(JB*SjE©«5»HtLr. *5<fctf 

[00 72] ^©<t5l-UT«fig$nfc, 7 0nm©| 
^roppv®loj;0t2mm 2 ©Sttff**#-*-Sfll&fl: 
©»*SrH5*sJ:tfBI6U:*+-. SSftl-PS-fSSjft© 

^©£*»IO^ Lfc*wa©M*©S»«:B 6 (CH 
iS(t©Ba^t 

±iHHiS^2 i:^c-efc5„ Sfiao 

■C«tT^*^l>Ai:'©^ASr(+***r. A©$«1 
t LTfflB-f6J:»««W«r»)*-r$. 3**1*1 : 1 0 
©^uJtcffiiJi^^^^A^roS-g-feSrjJ?- h 

©JPS©Kasft**ivfc. 

[0 0 7 3] ^*S/*A«u /hSv^{t*B81RS:#-t-5 

©^ilffi©S*tt*5J:t«:©»ft:fc#+5HttasiJfc#S 
W„ iiie>©»W©««/SE*iJ:tnilH8*«ptt 
(4. «6«2CB«Lfct©tS<HU-CV^. 

i-fiWbWV^^ASrfflv^Wf^Ufc. TA^^A* 
tctt? n A 0Stt4JK£ftM fc^-f 5 # 7 * g& ^ffiffl 

W1-5*Ja»C(lUI!l (RF) ^/<y#yv^fcJ:o-Cft# 

[0 0 7 4] ffi|it5RF7/^^!) y?SSfli2oO 
^-^y H3J;U«MiMyy^-«rtU 8 cm 

o>9-Vy v-wmmvwfeztiz. ambits x 1 

0 _8 mb a r W<-^.JE7J-Cfo5o v^hoy?-/ 
y HC3mmO»Sen-K-7'S i C^Jl&attS 

±IH©J:5l-LTS?ig$nfc£S*, 3cm©J?^©C 
ufcitfA 1 Sffi©gffl!|«a«-J5 2 5 0~3 0 O'CfC/i 

-rs. ftffl-fs^^y^y Vi/^ao. 007-0. 

0 1 3m b a r ©JE75t*5V^T 3 0%©H 2 Sr^tf A r 
■C*!K aS»©IBKlttUr«i3!iatii-f. ffiffltSRF 



*tt«*ttK:ttl2nm/»T*i>. r ©j§* i „ mtf5 

10 6 ~5xi o 8 OcmOKWBd*^^^ 
[-®«tn:*ttWPK0±«4fctt-Ffli|- fiS 3 mm n 
BO. 2 5mmT?2o©Al/< 9 rK*JM fU ^ 2 

1 0 0 7 6 J ftfc, P P VS t± Mamm ! Lfc 

10 0 7 7] ±Eiatffl^T»S6LfciBail4a 
0 n mHttmtto >*J9AmnBS 2 5 0 n m©fl?i§ 

[0 0 7 8] £^©*3tfrtt*/<-fT* (j,y 

»5J:5K*iiLfc. «2 0nm©jp$o*jj |S . WL 

J0 0 7 9] HM40ttft*tttt. 
100 80] ^n^iiitW,^^ 
- ftft< f5W B - tttll ^ 

"2 A " X(ITO) ***f*ii*#A6*i6. 
10 0 8 1 ] ®^aAg^ wj p^^ tt) ffl ^ 6Jl 

tt. HliifftfWc^tSkfteiiiaitKi 



J ■ s k o t h e i m ) ) teH*teB***i,T^ 



5. 

r 0 0 8 2 ] >>ft< * fe ! o«mra*»Witt. ^ 

owwum*****, WAtfi ^^^^ 
rat * n<ei ^ttt^-f l t, 9 -e tt4 

loos 3] MdtiamjHwis^o^xonjn 

II ^-Zi*"***** - 1 *** «sfi«, 

[0084] PPVZttrmkXV^-o^ th1l , 

[0 0 8 5] «JW3C*ftt«J W8 i 5afcRK:fioa ^ fl!> 
ffljK«ffl+*C4*Tt<5. «lttft***fc LED 
HtfflS*VT^fc4c:5k:«ffli-5rt*J-e#6 «i 
tt *fc«*tt**SttfflSnTV^4t5Kt««V*- 

*H5*<©Wt*:firi,-C^$. 
[008 6] «#**** ttSl6f r, f * 7 1"f 4 »o T 

fc*ffl1-«*JMH6**©-«*B 3 fcjjj*-*- - - v 
SWiS$LTV>5„ ^^^WOif3(i4Pf« 



J: tf±#©*ffi£A«©MB* l <Dm 
£&Av>to&amKiwt* r t let ,ri*s*i 

HOT. TH?y a >a»«tU«lit50KiUT 
K*+ ? 7*MR"J-« i i (c «fc o r d k W $ 

[0 0 8 7] *JH&***tt. «*tf*^v^#- 
[0 0 8 8] *gle S#H3fc^,i, 



-143C (H89¥7fl) \*^9"f l ^.4-yy it 
[0 08 9] «JMS««?jfcS[» k-lf-t LTjgiBlC 

[0090] 3t^wia!, a ^ tt% Mwonna^ 

"Optical Information Proc 
e s s i ng" B8I-1 4 JTfflE«as*>5. 

[@ffi©fl|ljifcWipU 

[Ell] *fcK»-*-*EK+8fcfc©Ejaa**SH- 

[■2] *«nk:ffs«JMi)E»7 <! } nm - ra>fi( 
[0 3] **«tffiSflOH8jti| {? ©j WfflrJ)ae 
[04] H2JfeWcB3lcB«sji,fcj||^ fl!)383tffl j tj ^ 

[05] ^aswcttosaisttflHcffamHB^^^o^ 

[0 8] **W©S&fctt©*»^,c*6«i-ens 
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